Serotonergic modulation of septo-hippocampal and septo-mammillary theta activity during spatial learning, in the rat.
Theta activity has been related to the processing of spatial information and the formation of hippocampus-dependent memory. The medial septum (MS) plays an important role in the control and coordination of theta activity, as well as in the modulation of learning. It has been established that increased serotonergic activity may desynchronize theta activity, while reduced serotonergic activity produces continuous and persistent theta activity in the hippocampus. We investigate whether serotonin acting on the medial septum could modify spatial learning and the functional relationship between septo-hippocampal and septo-mammillary theta activity. The serotonin was depleted (5HT-D) from the medial septum by the injection of 5,7 DHT (5,7- dihydroxytryptamine). Theta activity was recorded in the dorsal hippocampus, MS and mammillary nuclei (SUM, MM) of Sprague-Dawley male rats during spatial learning in the Morris water maze. Spatial learning was facilitated, and the frequency of the hippocampal theta activity during the first days of training increased (to 8.5Hz) in the 5HT-D group, unlike the vehicle group. Additionally, the coherence between the MS-hippocampus and the MS-mammillary nuclei was higher during the second day of the test compared to the vehicle group. We demonstrated that septal serotonin depletion facilitates the acquisition of spatial information in association with a higher functional coupling of the medial septum with the hippocampus and mammillary nuclei. Serotonin, acting in the medial septum, modulates hippocampal theta activity and spatial learning.